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Rutting is one of the major pavement distresses in Tokyo International Airport (HND). Premature 
rutting at some taxiways was occurred just after one year of service period. The need to construct a more 
durable, low maintenance and high rutting resistance airport pavement has become very important. The 
objective of this study is to recommend a design procedure of hot mix asphalt (HMA) for a wearing 
course of HND pavements using the Superpave gyratory compactor (SGC) and the Bailey method. HND 
was chosen as the case study, because it is the busiest airport that has the severe rutting problem. 
Superpave mix design method was used in this study because the SGC can produce HMA specimens that 
have the same densification as actual wearing course materials in the field. In the United States of 
America, the mixtures designed by the Superpave method have been widely used for the highways. 
However a Superpave mixture is not widely applied to airport pavements, because the standard 
specification for the airport pavement has not been fully established including the design number of 
gyrations (Ndes).  
The research approach of this study involved three phases of works. In the first phase, background and 
fundamental information were obtained via reviewing reports, specification and literature on the 
Superpave mix design method for airport pavements and the Bailey method. The information was then 
used to develop an approach for designing 19 mm wearing course mixtures for HND pavements. 
The second phase consisted of two laboratory evaluations. The first evaluation was to select an 
appropriate Ndes to design HMA for HND pavement. Materials from the original sources for HND were 
used to fabricate the HMA. In the evaluation, a compaction effort that equivalent to 75 blows per face of 
the Marshall hammer (Nequi), and two compaction efforts with reference to the in-place densities of the 
HND pavement after two past years of aircrafts traffic loading were estimated. Ndes for HND pavement 
were determined using the estimated compaction efforts. The same aggregate gradation of HND wearing 
mixture was used to fabricate specimens compacted with Nequi and Ndes. A comparison of the mixture 
volumetric properties and rutting resistance was made and the findings were as follows. 1) The current 
HND gradation should be adjusted in order to meet the Superpave criteria. 2) The current compaction 
effort, namely Nequi, was too low for designing the HND mixture. 3) The compaction effort would 
affect the asphalt content, the density and the voids in mineral aggregate (VMA) of the mixture.  
The second laboratory evaluation was to determine appropriate aggregate parameters to design a 
gradation curve of rut resistance mixture for HND pavements. The Bailey method was deployed, because 
it relates the aggregate gradation with the VMA. The current HND gradation was evaluated to 
understand the aggregate packing. 22 aggregate blends were designed to investigate the influence of 
Bailey parameters on the VMA and mixture performance. Three kinds of performance tests were carried 
out to evaluate the rutting and cracking resistance of the mixtures. The rutting susceptibility was 
evaluated using the Asphalt Pavement Analyzer (APA) and wheel-tracking test (WTT). The cracking 
resistance was evaluated by cyclic bending fatigue test. The results could be summarized as follows. 1) 
The job mix gradation bands for developing rut resistance mixture were developed. For a fine graded 
mixture, the aggregate gradation with a lower coarse aggregate (CA) ratio and mid values of fine 
aggregate (FA) ratios was appropriate to produce a rut resistance mixture. For a coarse graded mixture, 
the aggregate gradation with mid values of CA ratio and FA ratios was appropriate to produce a rut 
resistance mixture. 2) The medium to coarse gradation curve with the 90 % of chosen unit weight 
(CALUW), which the blend had more volume of coarse aggregates, had the highest resistance to 
deformation. Therefore, the current airport specification is recommended to allow using coarse graded 
mixture. 3) The Bailey ratios had more influence than the CALUW on the VMA of mixture, and the 
CALUW had more influence than the Bailey ratios on the rutting resistance of the mixture. 4) The 
change of the actual VMA of the mixture generally follows the direction dictated by the Bailey 
principles. However the accuracy of Bailey estimation for VMA of fine graded mixture was poor 
especially for those blends involving some changes in CA ratio and FA ratios. 
The third phase summarized the design procedure for designing high rutting resistance mixtures for 
busy airport pavements. The study compared the WTT test results of the mixtures designed by the 
proposed design procedure and the conventional method. The results concluded that use of the Bailey 
method in Superpave mix design procedure not only controlled the VMA of the mixture but also 
produced better rutting resistance mixtures. It saves time and effort of making the trial specimens. The 
future study shall look into the effect of the compaction effort, aggregate and binder aspect of mixture, 
and also the accuracy of VMA estimation and mixture performance. 
